The homeopathic tincture of Taxus baccata L. is monographed in the current German Homeopathic Pharmacopoeia (HAB 2009). However, the described identification test is a common comparative TLC procedure that might be updated. The purpose of the current work was the quali-quantitative analysis by HPLC/DAD/MS of Taxus tincture. In this study we characterized polyphenolic compounds, in particular four hydroxycinnamic derivatives (0.85 mg/mL) and four flavonoids (quercetin and kaempferol 3-O-rutinoside and xylosyl glucosides); the total polyphenol content was 1.265 mg/mL of tincture. Starting from the official German Homeopathic Pharmacopoeia method of preparation, the aim of this work was to optimize a rapid and reproducible method for the analysis of herbal drugs and tincture, directly prepared in store or the herbalist's shop, to ensure safety and efficacy of the preparation. The procedure has to ensure validation, robustness of the results, and provide a quick response about the composition of compounds in the herbal drug preparation.
Several major pharmaceutical companies have demonstrated renewed interest in investigating plant sources for the development of phytotherapeutic agents with standardized efficacy, stability, safety and quality [1] . Herbal medicinal preparations are normally very popular in developing countries with a long tradition in the use of medicinal plants [2] , but nowadays, complementary or unconventional treatments are also used by therapists throughout Europe [3] . In some European countries, such as Germany and Italy, appropriate codified guidelines for the preparation of such medicines exist. Recently, by effect of EU Directive 2004/24/EU, herbal medicines being on the market for less than 30 years (at least 15 in the Community) and not properly recorded by the European Medicines Agency (EMA) have been banned. Specifically, the Directive required that Medicinal Herb preparations classified as "traditional herbal medicinal products" (Herbal Medicinal Drug) should correspond to a specific and standardized process to ensure safety and efficacy for users. According to the law, one of the aims of this work is the optimization of quick response methods for quality analysis of herbal drugs and tinctures, to ensure safety and efficacy of the preparations, in order to provide the purchaser with the real title of the preparation, consistent with the specifications stated in the product technical commercial sheet.
Ethanolic tinctures of yew leaves, the needles of Taxus baccata, are used in homeopathy in the treatment of poor digestion and skin pustules [3] [4] [5] . The homeopathic tincture of T. baccata is monographed in the current German Homeopathic Pharmacopoeia [6] . However, the described identification test is a common comparative TLC procedure [6] that might be updated. LS/MS procedures are not described in the HAB monograph. The purpose of the following work has been the quali-quantitative analysis by HPLC/DAD/MS of Taxus tincture in order to characterize its polyphenol compounds. Starting from the official German Homeopathic Pharmacopoeia method of preparation, the aim of this work was to optimize a rapid and reproducible method for the analysis of herbal drugs and tincture, directly prepared in store or herbalist's shop, to ensure safety and efficacy of the preparation. The procedure has to ensure validation, robustness of the results and provide a quick response about the composition of compounds in the herbal drug preparation.
The products we considered were those prepared directly by a pharmaceutical manufacturer (DHU, Karlsruhe, Germany), and in pharmacies or herbalist's shops, according to the official German Homeopathic Pharmacopoeia method. One of the aims of the work was the quali-quantitative analysis by HPLC/DAD/MS of Taxus tincture in order to characterize the polyphenol compounds.
The different compounds were identified using data from HPLC/DAD and HPLC/MS analysis by comparison and combination of their retention times, mass spectrometry and UV spectra. We distinguished four flavonoids: kaempferol xylosyl glucoside, quercetin xylosyl glucoside, quercetin 3-O-rutinoside and kaempferol 3-O-rutinoside, as previously reported by KrauzeBaranowska [7] and 10-deacetylbaccatin III, as reported by Das et al. [8] . We also found four cinnamic acid derivatives, in particular we identified three p-cumaroyl derivatives with a peak at m/z 325 and other peaks at m/z 163, 145 and 117 (p-coumaric acid fragments).
In Table 1 the quantitative data for the Taxus tincture are reported. Free radical scavenging activity was evaluated with the DPPH• assay, the tincture showing an AA % value (antiradical activity) of 83.8%. The DPPH method has been shown to reflect the results obtained with different experimental approaches [9, 10] . The other aim of this work was the optimization of a quick response method for the quality analysis of T. baccata herbal drugs and tincture to ensure safety and efficacy of the preparations. Applying the described TLC conditions [11, 12] , the following were obtained. Using solvent system a, references and sample substances gave distinct bands in the R f range of 0.2 to 0.4 for quercetin (Q), myricetin (M), and kaempferol (K), and from 0.55 to 0.9 for baccatin III (bacc III), 10-deacetylbaccatin III (dab III), and cephalomannine (ceph) and, thus, allowed provision of TLCs showing better zone distributions compared with those of the HAB.
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The described HAB identification test is a common comparative TLC procedure, but leads to rather comparable R f values for bacc III (0.77), dab III (0.68), and ceph (0.8) in the upper third of the migration range.
Solvent system b separated all six references (bacc III, dab III, ceph, K, Q, M) but, due to the narrow R f range of 0.13 to 0.43 the separation needs further optimization.Vis detection gave violetreddish spots for bacc III, dab III, and ceph, and yellowish spots for K, Q, and M.
Applying an "overlapping" -technique [13] , bacc III and 10-deacetylbaccatin III could be distinguished in the tested homeopathic tincture. Pre-treatment of the homeopathic tinctures by SPE leads to slightly more distinct TLC-bands, but the interesting bands of bacc III, dab III, and ceph appear rather faint.
The commercial products of Taxus homeopathic tincture did not require SPE pre-treatment. The preparations of fresh leaves and fresh branch twig tips provide better TLCs after pre-treatment due to an observable elimination of chlorophylls and other lipophilic compounds.
The rapid horizontal TLC analyses (H -chamber, plates 5 cm x 5 cm) are rapid (3 -4 min), require only small amounts of material, and can easily be applied as a routine analytical method. Hence, the described analyses lead to the suggestion of an updated and optimised identification test of T. baccata homeopathic tincture.
Different detection limits for TLC and HPLC provided different results concerning the detection of baccatin III, 10-deacetylbaccatin III, and cephalomannine. Baccatin III, cephalomannine and flavonol aglycons were not found due to HPLC detection limits.
An additional purification and concentration of the homeopathic tincture before chromatography is discussed in order to result in identical detections.
The results of the TLC test, directly carried out at the point of sale by the operator who made the herbal preparation, may be immediately inserted into a product technical commercial sheet, which may be delivered to the customer within the bought product, to ensure not only the quality of the product, but also the title of the drug. The technical details can also be used to give back information about the origin of the drugs and its traceability.
In order to provide the purchaser with the real title of the preparation, consistent with the specifications stated in the standard product technical sheet, we have established a procedure for immediate validation of such a preparation.
Nowadays, HPTLC, a quantitative densitometric determination, is becoming a routine analytical technique due to its advantages of low operating cost, high sample throughput and need for minimum sample clean up. The major advantage of HPTLC is that several samples can be run simultaneously using a small quantity of mobile phase, unlike HPLC, thus lowering analysis time and cost per analysis. For these reasons the results of the rapid TLC test could be compared with the standardized title of the preparation and could be inserted into a specific product technical commercial sheet, directly referred to the bought product. Quantification of individual compounds would be directly performed by HPTLC/densitometer using a five-point regression curve on the basis of authentic standards.
The described method has to ensure validation, robustness of results and provide a quick response about the composition of compounds in the herbal drug preparation, additionally representing a helpful support for traceability of the material in best pharmacies and herbalist's shops.
Experimental

Sample:
The homeopathic tincture Ø (regulation 3a, HAB) was provided by Deutsche Homöopathie Union (DHU). Fresh leaves and fresh branch twig tips of T. baccata were collected in the Botanical Garden in Berlin-Dahlem (Arzneipflanzengarten).
Sample preparation:
The homeopathic tincture of T. baccata was prepared according to the monograph (regulation 3a, HAB) in the current German Homeopathic Pharmacopoeia [6] . The 2 ethanolic extracts from fresh leaves and fresh branch twig tips (5 g plant material "N" (green leaves) and "jN" (light-green leaves) / 30 mL C 2 H 5 OH) were prepared by over-night maceration. The brownish homeopathic tincture Ø, as well as the greenish "needle" tinctures, were directly and after a pre-solid phase extraction (SPE column Chromabond C18 ec, 3 mL, 500 mg, octadecyl-modified silica gel, end-capped, # 730 013, lot 64.015 and 94.215) submitted to TLC, attempting to carry out a rapid and distinct qualitative TLC determination testing different sorbent materials and mobile phase mixtures and applying the horizontal DESAGA H-chamber, using 5 cm x 5 cm plates.
Standards: Authentic standards of rutin, chlorogenic acid and gallic acid were purchased from Extrasynthèse S.A. (Lyon, France). Baccatin III, 10-deacetylbaccatin III and cephalomannine were purchased from PhytoLab GmbH & Co. KG (Vestenbergsgreuth, Germany). All solvents were of HPLC grade purity (ethyl acetate, acetonitrile, methanol, toluene: HiPerSolv CHROMANORM, VWR ® , Prolabo ® , EC; formic acid: ROTIPURAN ® ≥ 98 % p.a., C. Roth, Germany).
HPLC/DAD analysis: Analyses were carried out using a HP 1100L liquid chromatograph equipped with a diode array detector (DAD) and managed by a HP 9000 workstation (Agilent Technologies, Palo Alto, CA, USA). Analysis was carried out during a 60 min Homeopathic tincture of Taxus baccata Natural Product Communications Vol. 7 (7) 2012 877 period at flow rate of 0.8 mL min -1 using a 250  4.6 mm, 5 m, Lichrosorb column (Phenomenex, USA) operating at 27°C with a linear solvent gradient system. UV/Vis spectra were recorded in the 190-600 nm range and the chromatograms were acquired at 240, 280, 330 and 350 nm.
HPLC/MS analysis: HPLC/MS analyses were performed using a HP 1100L liquid chromatograph linked to a HP 1100 MSD mass spectrometer with an API/electrospray interface (Agilent Technologies, Palo Alto, CA, USA). Spectra were recorded in negative ion mode, fragmentor 120, applying the same chromatographic conditions previously described. The mass spectrometer operating conditions were: gas temperature, 350°C; nitrogen flow rate, 10.0 L/min, nebulizer pressure, 30 psi; quadrupole temperature, 30C; and capillary voltage, 3500 V.
Identification and quantification of individual polyphenols:
The identity of the polyphenols was ascertained using data from the HPLC/DAD and HPLC/MS analyses by comparison and combination of their retention times, UV/Vis and mass spectra with those of authentic standards. Quantification of individual compounds was directly performed by HPLC/DAD using a fivepoint regression curve (r 2  0.998) on the basis of authentic standards. In particular, flavonols like kaempferol and quercetin derivatives were determined at 350 nm using quercetin-3-Orutinoside (rutin) as reference compound; cinnamic acid derivatives were determined at 330 nm using chlorogenic acid as reference compound, while 10-deacetylbaccatin III was determined at 240 nm using the authentic standard. In all cases, actual concentrations of the derivatives were calculated after applying corrections for differences in molecular weight.
Antioxidant activity: Free radical scavenging activity was evaluated with the DPPH• (1,1-diphenyl-2-picrylhydrazil radical) assay. The antiradical capacity of the sample extracts was estimated according to the procedure reported by Brand-Williams et al., slightly modified [14, 10] .
The antioxidant activity is expressed as EC 50 , the antioxidant dose required to cause a 50 % inhibition [15] . TLC analyses: TLC was performed using silica gel 60 (ADAMANT® UV254 0.25 mm, 5 cm x 5 cm) and mixtures of ethyl acetate, methanol, water (a.), and toluene, ethyl acetate, formic acid (b.) as mobile phase by applying a Desaga horizontal separating chamber [13, 16] (plates 5 x 5 cm, about 2 mL of mobile phase, 10 -20 μL of homeopathic tincture, 2 -6 μL of sample solutions, for 3 -4 min). By using further reference substances (baccatin III, 10-deacetylbaccatin III, cephalomannine; kaempferol, quercetin, myricetin) the tested homeopathic tincture was more clearly described. 
